The time course of the evolution of the heat of wetting can be expressed in the samie wsay as the first step of water uptake. The heat of wetting of the cotton seed tissue is of the order of 2 cal per gram (lrv imatter.
The alkaloid, ricinine, has been usedl to study the biosynthesis of the pyridine nucleus in plants. The degradation of this compound following the in vivo incorporation of labeled precursors has malde possible the tentative designation of compounds which contribute to the pyridine ring (3, 5, 7, 8, 9) . Plant biosynthesis studies of this nature can be facilitated by utilizing the tissue with the highest alkaloid synthesizing activity.
Solt and co-workers (6) Ricinine Determinatiott. The ricinine of root tissue was macerated in sand in a mortar and extracted 3 times with chloroform using a weight ratio of chloroform to fresh roots of 3: 1. The chloroform solution was decanted and then extracted with 10 ml of 7N NH40H followed by evaporation to dryness on a steam hot plate. Lipids and pigments were removed from the residue by extraction with ethyl ether. The residue remaining from the ether extraction was dissolved in 10 ml of H20. Ricinine was quantitatively determined by measuring tlle absorption at 307 m,u using a Beckman DB spectrophotometer.
The quantity of ricininie present in the medium was determined without extraction by measuring the absorption at 307 n1/. directly.
The ricinine in the me(lium was diluted with 5 nmg of unlabeled ricinine per 50 ml. Total ricinine was then extracted to determiine specific activity by the procedure used for root tissue. The use of carrier facilitated the isolation and purification of ricinine. The ricinine from both roots and media were purified to constant specific activity by sublimation.
Isotope Analyses. The methods described previously were used (8) . The radioactivity of the separate fractions was found to account for total activity added to the mediumii. The determination of radioactivity in plant tissue residue was similar to the technique used by Bron andl Badman (2) .
Results and Discussion
A 3-fold increase of ricinine was observed in the roots and medium after a 62-hour incubation period over that observed wvith comiparable nonincubated excised roots. The rapid increase of ricinine observed (fig 1) in the medium was accompanied by a decrease in the root content until a constant level was reached. Maximum ricinine synthesis occurred during the period of maximum growth of the roots in the culture medium. Biosynthesis of ricinine in the excised roots was further demonstrated by isolating carbon-14 labeled ricinine formed when nicotinic acid -7-C14 and succinic acid -2,3-C'14 were used as precursors (table I) . Nicotinic and succinic acids were incorporated into ricinine at 8.3 and 0.88% respectively after 52 hours in the dark at 300. The relative extent of incorporation of these 2 compounds is proportionately lower than that observed previously with the same compounds in the intact castor plant (9) . The extent of nicotinic acid incorporation into ricinine in root tissue is considerably less than the 31.8% observed previously in the intact plant, but is significantly higher than the 0.06, 0.15, and 0.28% reported (10) for embryos, cotyledons, and whole seedlings, respectively, when grown in a nutrient culture.
The specific activity of ricinine from roots was consistently higher than that extracted from the medium. Since there was an initial loss of the original unlabeled ricinine in roots to the medium it could conceivably lower the specific activity and increase the isotope dilution value of the ricinine in the medium. ** Ricinine was added to the medium (5mg/50 ml medium). The data reported for the mediumi xv-as corrected by subtracting the 5 mg of ricinine added to the medium and calculating on the basis of net synthesis of ricinine. *** 100 excised roots were used per 75 ml of media due to lower incorporation percent of this precursor.
t Medium was fortified with KCl, NaNO3, NaH,PO4, kinetin, inositol, and (NH4) 2S04* It is evident from the data in table I that ricinine biosynthesis in roots is not significantly affected by increasing the quantity of precursor or by the presence of increase(I concentration of the product, ricinine, in the medium. The increased level of nicotinic acid (expt 8) only slightly increased the percent incorporation. The increased uptake of the succinic acid precursor (expt 26) produced no increase in specific activity or in percent incorporation as a result of increased root permeability. Furthermore, an initial excess of ricinine (expt 18) in the mediunm (lid not limit net ricinine synthesis. Therefore, a product-precursor relationship is not apparent in the excised root.
Since ricinine biosynthesis can be stimulated in the embryo and cotyledon by increasing the concentrations of nicotinic acid in the culture medium, (10) it is conceivable that a control mechanism for ricinine biosvnthesis may be localized in root tissue.
Summary
Ricinine biosynthesis in the excised roots of Ricinius coinmmnis L. was investigated. Carbon-14 labeled ricinine was isolated from excised roots 52 hours after nicotinic acid -7-C'4 and succinic acid -2,3-C14 were added to the culture medium. The percent incorporation of nicotinic acid and succinic acid into ricinine was 8.3% and 0.88% respectively. In contrast to previous results obtained with cotyle(lon and embryo cultures, the biosynthesis of ricinine in excised root cultures was not affected by using (lifferent precursor levels in the medium. 
